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ABSTRACT

Polyamine titers and the activities of arginine decarboxylase(ADC) and ornithine decarboxylase
(ODC), enzymes which catalyze rate-limiting steps in polyamine biosynthesis, were investigated
during polar regeneration of Populus leaf segments. The polar regeneration occurred at the basal
cut end of Populus leaf segments through cell division around the vascular bundie.

In the process of polar regeneration, the titers of putrescine and spermidine increased rapidly
but the content of spermine remained constant. The leaf segments were then divided into three
separte parts : the proximal, middle and distal. Spermidine titers showed an increase mainly in
the proximal parts where polar regeneration occurred. On the other hand, putrescine titers showed
an increase in the other two parts. In the course of polar regeneration, the activities of ADC
and ODC increased, the ADC activities being higher than those of ODC. However, ODC activity
was higher in the proximal part. Therefore, the spermidine contents and ODC activities are sugges-
ted to be related to polar regeneration in Populus leal segments.
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oxidase(PAO)«ll ¢]&}e] B&) 5o} pyrrolines #4347
HAex <e7 Uv(Smith, 1985). ¢4+ Zo] polya-
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Azl =, Populus(Populus nigra var. Betulifoliax
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AP 9L g3 AL
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Fig. 1. Polar shoot regeneration stages in Populus leaf
segments. A, a leaf segment freshly isolated; B, callus
induced at the basal cut end aller 7 days of culture;
C, 10 days after culture; D, polar shoot regeneration on
the callus after 20 days of cullure; E, 30 days after cul-
ture; F, root regeneration after 45-50 days of culture;
G, plantlets transplanted to a small pot with vermiculite;
H, typical plants regenerated from Populus leaf segment.
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Fig. 2. Transverse sections of the basal cut end of Populus leaf segment. A, typical midvein with phloem (P),
xylem (X) and collenchyma cells (C); B, 1 day-old culture, cell division (arrow) initiated around the vascular
bundle; C, 7 days-old culture, callus (arrow) initiated around the vascular bundle; D, 10 days-old culture, rearra-
ngement around the vascular bundle made; E, vessel element (VE) differentiated around the vascular bundle.
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Fig. 3. Changes in fresh weight, DNA, RNA and protein
content during polar regeneration as a function of time.
O — O, fresh weight; A — A, DNA content; A — A, RNA
coritent; & — @, Protein content.
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Fig. 4. Changes in polyamine tilers during polar regene-
ration from Populus leaf segmenls. U — O, pulrescine:
© — O, spermidine; A — A, spermine.
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ments. O — O, proximal part} A — A, middle part; O
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Fig. 8. Changes in ADC activities during polar regenera-
tion in the three separate parts of Populus leaf segments.
O — O, proximal part: A— A, middle part; ¢ — O, di-
stal part.
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Fig. 9. Changes in ODC activities during polar regenera-
tion in the three separate parts of Populus leaf segments.
o — o, proximal part; A— A, middle part; ©— o, di-
slal part.
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